366	MACHINE DESIGN.
if the pitch is constant, any pair of gears that have the base circles tangent to the line CD will mesh together properly. As in the cycloidal gears, the involute tooth curves vary with a variation in the number of teeth, and, for absolute theoretical accuracy, there would be required for each pitch as many cutlers as there are gears with different numbers of teeth. The variation is least at the pitch line, and increases with the distance from it. The involute teeth are usually used for the finer pilches and the cycloidal teeth for the coarser pitches; and since the amount that the tooth surface extends beyond the pitch line increases with the pitch, it follows that the variation in form of tooth curves is greater in the coarse pitch cycloidal gears than in the fine pitch involute gears. For this reason, with involute gears, it is only necessary to use eight cutters for each pitch. The range is shown in the following table, which is also taken from Brown and Sharpens "Treatise on Gearing":
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207. Laying Out Gear-teeth. — Exact and Approximate Methods.—There is ordinarily no reason why an exact method for laying out cycloidal or involute curves for tooth outlines should not be used, either for large gears or gear patterns, or in making drawings. It is required to lay out a cycloidal gear. The pitch, and diameters of pitch circle and describing circle are given.
Draw the pitch circle on the drawing-paper, using a fine line. On a flat piece of tracing-cloth or thin, transparent celluloid draw a circle the size of the generating circle. Use a fine, clear line.

